
Toward an Improved Understanding ofToward an Improved Understanding of

the Tropical Energy Budget Usingthe Tropical Energy Budget Using

TRMM Atmospheric TRMM Atmospheric RadiativeRadiative

Heating ProductsHeating Products

T. LT. L’’Ecuyer,Ecuyer,  G. G. McGarraghMcGarragh, T. Ellis, G. Stephens,, T. Ellis, G. Stephens,

W. S. Olson, M. W. S. Olson, M. GrecuGrecu, C. L. , C. L. ShieShie, X. , X. JiangJiang,,

D.D.  WaliserWaliser, J. Li, and B. , J. Li, and B. TianTian



Estimating QEstimating QRR

with TRMMwith TRMM

Precipitable water, SST, Vwind (TMI-Wentz)

Ice Clouds

(VIRS)

Liquid Clouds

(VIRS/TMI)

Precipitation

(TMI-2A12)

Aerosols,

T(z), q(z)

(ancillary)



June 2, 2008June 2, 2008 AGU Joint Assembly, Fort LauderdaleAGU Joint Assembly, Fort Lauderdale 33

Algorithm InputsAlgorithm Inputs

TMI

TMI

TMI/PR

VIRSTMI/VIRS

TMI/PR

TMI

TMI/VIRS



June 2, 2008June 2, 2008 AGU Joint Assembly, Fort LauderdaleAGU Joint Assembly, Fort Lauderdale 44

1.1.    TOA and SFC ProductsTOA and SFC Products
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Evaluation Against BSRNEvaluation Against BSRN

28 surface radiation sites spanning latitudes from 2-38°
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Comparisons with CERESComparisons with CERES
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Shortwave
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ENSO Modulation of Tropical ERBENSO Modulation of Tropical ERB
El Niño (Jan.-Mar. 1998) - La Niña (Jan.-Mar. 1999)
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Comparison with Climate ModelsComparison with Climate Models

Most IPCC-AR4 models fail toMost IPCC-AR4 models fail to

simulate the magnitude of thesimulate the magnitude of the

observed suppression of heatingobserved suppression of heating

in thein the  west Pacific and thewest Pacific and the

associatedassociated  weakening of theweakening of the

Walker Circulation during theWalker Circulation during the

1998 El 1998 El NiñoNiño..
(-0.6) (0.43) (-0.6) (0.67) (0.51) (0.87) (-0.1) (0.47) (-0.4) (0.54)

TRMM      ECHAM5    IPSL-CM4    MIROC-m    UKMO

CNRM     INM-CM3     MIROC-h      CCSM3     CGCM2

(0.68) (0.94) (1.78) (1.26) (1.09) (1.24) (1.36) (1.71) (0.77) (1.31)

TRMM      ECHAM5    IPSL-CM4    MIROC-m    UKMO

CNRM     INM-CM3     MIROC-h      CCSM3     CGCM2

Latent Heating SW Heating LW Cooling

Latent Heating SW Heating LW Cooling

February 1999 (La Niña)

February 1998 (El Niño)

IPCC-AR4 Model Heat Budgets

C
o

o
li

n
g

C
o

o
li

n
g

// H
e
a
ti

n
g

H
e
a
ti

n
g

  (
K

 d
a

y
(K

 d
a

y
-1-1

))
C

o
o

li
n

g
C

o
o

li
n

g
// H

e
a
ti

n
g

H
e
a
ti

n
g

  (
K

 d
a

y
(K

 d
a

y
-1-1

))



June 2, 2008June 2, 2008 AGU Joint Assembly, Fort LauderdaleAGU Joint Assembly, Fort Lauderdale 99

2.2.    Radiative Radiative Heating ProfilesHeating Profiles

Raining

Clear

High Cloud±5 Kd-1

1-18 km
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Toward a Tropical QToward a Tropical Q11 Profile Product Profile Product
(with W. Olson, M. Grecu, and C. L. Shie)
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Evaluation:Evaluation:    SCSMEX NESASCSMEX NESA
In collaboration with R. Johnson, P. Ciesielski, W.-K. Tao and the

TRMM LH intercomparison project team

NESA
 (northern-enhanced sounding array) 

South China Sea Monsoon Experiment (SCSMEX) Study Area
(contours indicate GPCP-rainfall in mm day-1 for May-June 1998)

SESA
southern-enhanced sounding array) 
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Tropical HeatingTropical Heating  and Droughtand Drought

Drought data from NCDC.Drought data from NCDC.
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Comparing Dry and Wet PeriodsComparing Dry and Wet Periods

Focus on differencesFocus on differences

between drought (Oct.-between drought (Oct.-

Mar. 2005-06) -Mar. 2005-06) -  wetwet

(2006-07) periods.(2006-07) periods.
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Vertical Heating Structure (Ongoing)Vertical Heating Structure (Ongoing)

Meridional Meridional Cross SectionCross Section

Zonal Cross SectionZonal Cross Section

Drought (Oct.-Mar. 2005-06) -Drought (Oct.-Mar. 2005-06) -  wet (2006-07) periods.wet (2006-07) periods.



ExtrasExtras
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Regional VariabilityRegional Variability


